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(54) PERIODIC SIGNAL CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a controller which is capable of, if 
the difference between the frequency of an input signal and a fixed 
frequency is large, eliminating the difference at a virtually constant frequency 
variation rate. 

SOLUTION: A sine table memory 41 is provided, and sine data is read from 
the memory to obtain an output sine- wave signal in order to determine the 
output voltage waveform of an inverter. The frequency correction command 
value a1 1 corresponding to the difference between the frequency of a 
commercial alternating-current voltage and the output frequency, is found. 
The frequency correction command value a1 1 is limited through a limiter 52. 
When the frequency correction command value a11 is lower than the limit 
value of the limiter 52, sine data is read out without any change to the 
frequency correction command value a1 1 and taken as an amount 6 of 
frequency correction. When the frequency correction command value a1 1 is 
higher than the limit value of the limiter 52, the amount B of operation is 
varied with a constant gradient every sampling cycle. 
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(57) [mmm^mm] 

*«Bfti-*«fctftisH*»*iiE»^flr^©«i&*«tjitr 



( 2 ) 

3 

mmmm. 

1* * *r a m a Ant t # n m © a a t * k-w t « 

Wffltt£*Tf *A### (Vmsin 2 reft) £A?j£1± 
fcfcJ&WAfl^at. 

IE&*Xttsk»tt*»&fc*H»!te&#f *#BBfll*| (co 
s 2 re at ) itftfemZtlfc&MiBmSX^iJ tC©;^ 10 

GLTttm&mmnmt^vfrzihm&Mmn (cos 2 

re at ) £?g££-ii&fc©T&D, tfrE#BSf§^ (cos 
2reat ) ©J12&ft (a) SiJtrESi 1 ©7 H l/X|B»# 
#a©A?J (a' ) l:<koTf^Sut^f| lt t5l: 

WflBA^M-^ (Vmsin 2 reft) tftlE#R§{H# (cos 

2 re a t ) t 1 ©»}f#at . 

SfrfE^l<C^##g:*->e»?#e.nfcttl^ (Vmsin 2 reft 
•cos 2 re at ) ) $t^Lt7-'Jxi|[0*KSX 20 

«IE^<OtM«*Cfcffiy§-r<&tHrt (a, ) £#£3? 
1 ©Stfl^&i. 

We«l©8f^a*»6»5nfctH* (a,) 
T^&»ffi«a*S%TtH^ (Af) *#SJB2©«^* 
at, 

KrE3Jl©W^a*»6#6niti(f8Em* (a,) fcflS 
ft (Kpp) *»HfLTttffl»«*3R-rm* (a, J «ft 

-5£©»2pJl)&ft (fO ) &#£fc&©£¥Ha&&* 

«^s»£Ts**a**caiHS£^ai, 30 
iticffi 2 ©a^a©«iEffl* (Af) tufrEgf 2©sn 

Jt^aottrflEHi^ (a, J tiiffEfiWiffiBcfg^M-stfg 

£¥a©nfrEtti77 (fo) toimiiicMifeSio 

TKl/XfflttiTj (a' = f0 +Af+a„) £© 
2fil©7b*l/XfflfctJ;'J (a') *ffflS^ 1 ©7 h* 

jEffiSXfcfcsfe^j&»&&aflMte£#r*ttl*j«^ (si 
n 2 7c j3, t) tftteifftSttfetH^/^Ey tuO^t'J 
©7 F HMiH^fSt** 

7Kl/^««»¥gOAA (/?' ) KJ^T^-SCt 

s «t 5 tc«jft $ nfc m -n m^^fg t . 

*iB 3 ©afloat. 

frBB^3©»St¥g:*^#e)nfctB^)t*fLTWI2^1 
ra*te«#a&3&ffiT;fc«>©» 3 ©*»#^ 

at, 

«fC*3oa»#a^6»6nfcffl/jteffi«c (kppi ) 



4#ffFfS 3235651-Sf 
4 

t, 

tfriss 2 ©«a^a©tt»a taea 4 ©^»#a©u^ 

t ©JP» fc «t o T«^K»IE»^fl^ * » * & * ©is 3 

U *ffffitH^0#t^lSA*^t©|^»|Sfl¥KE-r-5^ 
t. 

w^at u 5 y^atjg4©»#^at»ss^at 

M¥a©tB^*M»t, «fE>j5y^*att«nB«»¥ 
a©a**Bf3e©^^£tTfcftHfib. i»EiB4©»a- 
¥aj4i»eu5y^¥a©ai**«»b. MEaM^a 
««fe»4©a»#aoa^*ai!Eb. ttiES4©w^ 
#a^6<*EjE*nfc««ft«ijE«^«^*a*-r««t5 

nfctf ie» js«»jae^fl^*¥a t > 
fltffB»nsja«*»^flr^»^#axttBiiK:BWfc»jpi« 
a«dfi^«-«»«^a*» e> wsn^itfrESSsju mm<% 
<m ie $ ft & w«*a»iE*g<fr«^ sap* lt^ 

2©7 FUXjStB*) (3' ) d©^2©THlxX 
ffltH^3 (3' ) £tfrElg2©7h*UXffl«#^ac«& 

-r*«4©jDjr*at*aAT^*i:ts4*«t-r*a 
m&m 1 xtt 2 Ea©a*fl%flrefM» sb. 

[»#JH4] ME«»114##ft!H«SS©i!>fe<tt)- 

-r ixH2itt3 E&©aaBt£B#att&B. 

aw^atfaw&n-cfco, coaaajiame^a 
nrEa2©a^aotH*©«s*at*ip«BE4:ft 

Jtttb. «ffEif6*fB^*iES^«£E«fct3 ! bB;<^-pfc^ i 
n«| SM^T 5 «fc 5 KKr EX -1* y ? 5 fe ©T 

igt5fci6fflX-f y^t, tffE-r>/N*-3'©ttl^«JI 
*^Effiffl3?8iE«iS©«£EfcWMJLT^i.5^S*^JM^ 

u, raajLTi/is^fciftE-r >rt-*%tftmMmzm]fo 
WEtsiai{t«^a^. 

WE U 5 y ^ © A^J ©«5*ftt*ifffE U3y# ©fflPSffi 
(fa) £t±*»5«>S«^r* U 3 y^A*W3£#a 

t. 
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we t. am m ti mn t. otisrn s^-r taum 

3 0«»*ft (4 3) ©bH*i (bl ) «ffi£tt#« (A 

ttGtB#ttJ9WEfMHMt (fa ) &±©B# 
RtfMEill 3 (4 3) ©W*j (bl ) jfttBfJt 

(A*,,. ) «kt)"b/hS<a:«riWK:tt*BiM*5R 
■TWa*«S£U ttEttttlfc&WeMIBII (fa ) «± 
■Cft<JILotteiB3 0«l»^il: (4 3) ©tU2» (bl ) 

*^-rtH^j&^-r5j;5tttE^$nT^4cii*!i#m 10 

[0 0 0 1] 

MffsaicH-r«. 

[0 0 0 2] 

[^*©ftH5] m l ciMSmc^t-f >A— 
Milgte, iSffi2*«ftJHilc:tfett$n&it«*««|§i»2 20 

/X-^3iC»||dn^S9iEA«r5 2:««X.T^«. -f> 
A*-* 3 ttUa*ffi*5fcJEfcf*«tt«tf LT«*ft3S 

l©E»tt, -f>yt— ^JMMftUlBIl6Rat^-f 30 
$P[5]S&7 Iftl.. X-f -yg L ftiJHlfllS&7 «-f >a— 
ftttHliltt 6 ©»*r&tHK:jfc«F LTX-f >y ^ 4 ©ftjft a 
£*7\ZLT'{ >A— ^3SAlt5^6«]0Btb, £© 
ft 9 CX< v?4©J*j&b*:*->fc LTAi 5 £X-f -y 
^4©ft£b*^LTflU83^*«lfc»«T*. * 
fc> -f >A-*3 -£]«ffi**£©1»iW&©ffljft8gft;R 

3 ©WffllIlI8&i©WfcX-f y 5=- 8 LT|^»M:[B|g& 9 
*«iHSnt^l.. X-fy^8 «jSfflSSiE«ilg©iE#B# 

ttt»j*aft^LTra^tiaiS9fciSffla;siE«ffi*«iii& 40 

0SS 9 fcft»T*. ffiffi£ttflUR 1 ©Sflf 

»Kiaffl»«*jn»«s6iatt 1 1 *tjSffl^8iEttji 1 \zm 
z-Tmm*mwTz>, mm<tm%.®$& 1 2 «-r >a-^ 

3©31teWi&^rlc*it,iT-f >A— * 3©ta^i1tffi^^ 
SSSSttEE C^LTV^^S R #Hfc ®i& 9 ©«?J C 

X-f y<?timm» 7 C^-y 5^4 ©J*£b£ a 50 



ftffFIH 3 2 3 5 6 5 1^ 
6 

•5 £ t*tBlflgT?^-5 d k &Kk-t&mn%-$z-z>. 

[0 0 0 3] m 2 tell 1 ©*£*©|W]ffltt:IIIg& 9 atf-f > 
A-i? 3 ^W&Wfc^To -1* >rt—9 3 telWUHHLHSS 9 

izt&mztxtc-i >rt-#Mn®& 1 3 ^sarai* 1 a t 

^tt5„ ^m®S&l 4«m^ce©X-1'>y5 : -Sl . S2 
. S3 , S4 S-g-*, m 1 tc^bfc«jg@8&2^e.4- 

-So E2t«^lHlBStbT2ffi©^'Jy^-f >A— ^ 

0B&**SStiTV»**«, ^)ii6<@©X'r s/g=-*»6jss* 3 

ffl^'J ySJffl'f Wt-i'Krrsili'bTS*. -f >A- 
**PB»13tt, g&EIS&l 4©X-f y^Sl ~S4 

Ml 3tt£ftH&l 4©ta**BE*— jefc'T-S.fci 
(C /WXffijWWfllSnfc: P WMifSWH M-^t LTttl 

sfe, ffim&mnmi<Dnmz\%MLrc&mmE; 

[0 0 0 4] H»|{fc®tt9te*!pI&«»£S«t»f.K 
CifcTS--5fe©T$>oT, PLL (7i-X-n-^ 
H • ©MS*f"JfflLT«^^tlT*3 0. A^El 

Bl5t. 2-3(DX7yttWl6, 1 7 i. ttffljfc 

Kg§i8,h, (pi»flt») kvxmm 

t57-fJ^19i, W7^ti2 0t, JnSCH8&2 
It, V/F («JBE-^&^) ^»§g2 2<t, *^>^ 
23i, s i n ( sEftiSO f-^W^EU 24t, D/ 
A (rr* • TtPi') 2 5 t*» Srit*. A 

^JllSS 1 5 «fgffl3^S!E«ai 1 <D$.MAT"7ik2 nZsEft®. 
ScsfcmJBEVs (t) S:A^$-a:-5fei*©iaS&Tfe-5,, 33 
1 ©X y v ! ^taillg& 1 6 «IEK)KSSiE«£E Vs ( t ) * 

-riS^B^ftSfe©!! 1 ^.?). M§2©Xy^tHlelI^l 7 
«, c©*H!iEK««**«©iH^iES«CS*JB«K: 

fefflJtK§§l 8tt20©A^»B, 

D©ttfflilfc*t*£:-r*A;i/xtt©ift^E&^-r-5ig8S 

T"^«>o >"T)1/^ 1 9tt«^ES^?#LT»^FlX« 
F2 CwtJ;5!S:tHAS#5t)CDTfti3> PI (Jt0iJ« 
^) ffi«fgtiif«nsfc©Tag,So i0n»:iHii^2 i«x-f 

TXSBEV2 cnSV/F«»»2 2tM 

-rSfc©T&«.,, V/F^«l^2 2«^lJx.«VCO (« 
JEfii!l»fg$ggg) A*«£EK:»Ji£:Lfcffl«»:fll 
•^G*ttJ^-rSt>©T*2>. *C>^2 3ttMll©Xy 
v>tfetH|51B& 1 6X«3f2©X->-->*^tBlpIS&l 7©tU^t 

^a<KT*-rw*HS56^-r*"b©T?»o, tkux* 

•>>^i:bTtft^BT*t)©XS>*. s i nf-^Mt 
U24H IE52)K'?-^75^ifft$tl>fcX ; E:UT?a5c»T, 
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#-5fc©-CJ&0, ^©tblrtkt'f >A*— 9Mffl®f&l 3\Z 
[0 0 0 5] 

[5SW#»ftb J: 3 tC5T« ffifflSSSSm 

W 1 fcWJWSirr-f >A~9 3 *a<ELTV»*Kffctf!ffl 

£EO«**tBI»!iHK«fih»©ll«lfi««l OOtH^j^ 
^19 cotB^jiS^Fi x\tF2 fcfieoTH»Hfclin»9© 

X«F2 ©.fcSKftth fittWt±#bS:^. £©ifS 

*» mafcHK 9 ©tH#fl»«&tf-f 3 otB^ 

JBttRttfiiRWfcfMfcbfc^. COftfe, -f>/W3 
©HJ:fcflR»©Sg{tiSflE£0!*.tfO. 5Hz/sec fcf* 20 

±JfiOJ:5araHtt|SI«iate*B!J6-ra*^K: 
BP'S, EI 1 (C^tiTX-f 8l:<toTiS 

ft*. R»ift;'ll»9©ttl*««*e^7 ! -y 

(C-T >n-9 3^eiE5£&tU^«ffi*#-5Cli:^BJte 
t-^^o £&. H 2 ©P^ffcigK 9 TM3:ttffiJi:«» 1 8 

K/^xsrA^-a-^czm y-fXciot»^ 30 
[0006] *$tW(DEmz. xfim^omw. 

[0 0 0 7] 

»»wt3Em^m^^^a)» g. 6 nfctfrgw sawn 



igfFlff 3 2 3 5 6 5 1^ 
8 

«tffffiMgC¥gfCDttl^*H»f^©U^;^Tfcftl|ffib, M 

®¥Stt*l85lg^¥acotB^*igi£b. itresi^a** 
6 tfcE $ ftfc «»» lESHHt# S W f -5 «k 5 fc^EfiS: 

j»»^**ic«rE<iiEjEsn«:«»»iiijE*e^flr#*iipj|c 

jft«C*««^i:l»e«EiE$nfc««ft*liE*<fr«^i:0 

* 6 KjRT J: -5 £nWH£« 'J 5 y 9 ©ATj&tfSff 3 © 
8f^ffi©tH^tc*^^TfT3 £ 
[0 0 0 8] 

[SSWO^Rr^a*] #f»^JH©^^{r«ktl«, us 

>y^&awte>m:^-5©T, x-f y^^Mcbfc 
^fc«««c«riE«^fflr-^*^* «■*© * *«je 

*i^ff Sftf. U 5 y ^»T?ftOIB3ftTliliE3n*. 
IP'S, 'J 3 y^»K;Bt*S1MR||*— £fc«oT;&< 

t. naomiEiMp (i-y->yu>^w©«jE«j^) 

T©*IE««-^<hft0> «^[e)©ffliEft^l'<koT- 

*#LT»tr*. ;:©«$*. tiafl<)ft**^?sftu 

lEJg^ft^^ffiWbfc^lcH. W^^gr&t^jlM^Rt 

«#s*iTna« ^^iin b. «EiEanfc«jE»^ffl[«« 

mfemtem \z-fe$?{tmm-?&-3<, usy 
9^mzj3»zmmmv>&m\z&?Tmm&&<tm&& 

J:tl«, X«^*^Rchi)P«^R 
i«J¥*ari«^¥atT?WI»!{tbfc«««t«^S^ 
•ra©T. : Se*©x^^tH§l®:^JtKg|*ffiffl-r-& I b 
©CJf<T/-r Xi:«t5j*t^>&<65. *fc, ft* 

is 3 Kinw:. f >A-^©ia'ffl2afS(E«aBtj*-r*ra«i 
JlfeR C ©»^ Sr pj m \z mfc-r a c t w aim t. ft * . 



( 5 ) 
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£7c. Sft^40^i:J:nH V 7 K'JiJJO.llcJ; 
B»*3H5©S5Wt«tn«««*a# i l ! !l3t*#»K: 

[0 0 0 9] 

V&%WIWT2>, EI3 K&iatII l ii^KWfr 

©IRfl-fcttlPI— 0«F^*#bT-t-OBlM**l&r-6. El 10 

3 K*^TM«Mfciai& 9 a . mmmte.fkmn£mfe®& 1 

1 a . Rtf fiHWSljgllB i 2 a ttH 1 ODRMMtiatt 9 . 

mmmm^m^m^m^i 1, Rtfniai*ij£iHi&i 2t . 

feCiffllLTHS. Sfc, 0 1 ©Xf >y^8 2SW@)£ 
fgigggl 0 fcfflS-r5feCD«0 3 \Z&\,*XfflMfc®V&9 

awpiz.m-fznx^z. fa-ox, m3\z&^x, mm 

*&, BffiS*IS:S#*iJ^llS& 1 1 a\*mMit®$&9 a 

[0010] 0 4 «H 3 ©H«MfclUS& 9 a L, < 
fc©-e&S. CO|^M-ftllB&9 a«0 2co^*cD|fi^t; 

tags 9 tiic-f^-^ 3©-r ^ftijfflms&i 3 
x&m.rzrci&oiE&WLmn&BmTZ'bvx&Q, m 

4©±f^Cc o sf&iJ«fg,iT¥#©s i nftlflfSIt^ 
S/£S. c o s SjWttAAfl^l^fflLfcc o s ff^ 
S^TS/tJ&OfeOTafeoT, A^JOSS 3 OiROM 
-5 c o sf-^WtU 31t, |f?l©?jl»g§3 
2<h, Sgl©«#g§3 3i, ffS2©:»#§§3 4t, HS2 30 

©IR1HB 35t, gf 1 ®2m*8§ 36t. 2 ©*raff§§ 3 

7 ii, JBl©*iMW5S£S3 8 £. flOTh'l/Xffl 

3 9t*5fi!i5„ s l nfNtfggtt. 
c o sf§-if {c|E]$iLfcs i nifSMtSfcfefflfe© 
T&^T, c o s M»© c o s r-^Mt U 3 1 © 
ttlTjfcgttAns^-f >4 0<t, ROMA^fes in 

f-^;w ; E'j4ii, ss3©*ir§§4 2 1, m3(om 

#gg4 3£, SS4©**S§4 4<>:. £3<aft]ff«4 5 
£, gi*a*2fc^l*nLtt»»4 6t» Ig4©an3fi§ 

4 7i«2 0»*|ia««k«#S!*»4 8t, 40 
Wffl»S49t, mrtD/A3Ej»Ei&5 5£}&>6tf 

5 0. 1. ij>7^52, Sg4©8t#§g5 3, 
l*>^iII6ia»5 4t*»6)«*. c o s ffllflfglRtf 
s i n$!l«^e.^SI^»i<tlHl8&9 aBCPU, R A 
M. ROM^tfT'f i7Drj> tf^. — ^ TM^nT^ 

[ooii] c o s fWPfg©»fjs&®tt, ^coi-sfctt 
«. 7HWffll»f3 9tcosf-^ttJ3 1 50 



#^3 2 3 5 6 5 1^ 
10 

iTc o s{g^ So c o s«-^©jajSJSca« 
7Hl/7f«^»3 90A*o' CJt^JTS. A^0S& 

3 0A>5AoT«ftAM^ic o sffSfflW7- 
UxftftOjfcKJlfJISlfllflfcai £25 1 ©§H«gg3 2 tJB 
1©«^§§3 3 tlCJ;^T*feS„ d©a, ttcos« 
^tA^flr-^tOtefflftOMfttat-SCDT, a, 

««*ffl«r», c o smn<nmm.$k : £&mmm?z>. c© 

2 ©f»#g§ 34iS2 ©SIFig 3 5 XmfciS 

nso ^txe>ffl«gg©tti^ (a„tAf) «, asica. 

*§g3 6TSP»$n, C©t±l^(cM(C«2©]!jn»:i§3 7 
Tr»ns«««Cfll*»fO **DPJIC$n, a' (n)=Af + 
a,„ + f 0 tf&KVTYU^m&ft^Z 9 f'A^TS. 
7H^I«M3 9BH«|«fr&o' (n) 
Kfco s-7— ^M*U 3 1 ©f-^Si»fflt fc» 
©7HI/7OT9 (n) *ttJ*T*. cosf-^W 
t'J3 ltf>&Bt*Hj£ft;fcc o s fl-Sftefg 1 ©»»§§ 3 
2fc«Hian«a:nWR:s i ni&J»§l©!f!3©SI3¥gg4 
2lcA^-TSo Jfefc. c o stt»S©«-:/py££Hfc:. 

f¥b<i5iiK-rso 

[0 0 12] A^®gS3 Ote. 04*.«5 0Hz©]E&}fc£ 

#Vs (t) =Vmsin 2 7tft ClCT, VmteSAJg 

>^«Ts W>7U>^L, uM7ta^-T'f 
y^Wf^l/TVs (n) =Vmsin a>, n Ts 
Tco, =2;tf , n = 0, 1,2, • • • •) £j£fcti"f 
Sfe©-ea5So &43, uiTHA^S^Vs (t) SIE 

[0 0 13] cos (M» f-^M^USHt 

•^U (ROM) T*0, R*UJUTHU^fl (n) 
<Dt%fe\Z$£^Tc o sg^Vr (n) =cos co a n Ts 
(ddT, coa. =2tcq:, alicosi^flk* *> 
e>^Sc^cos (9 (n) cOx-^SrtH^-TSo 

(n)'l4tt«ii:«ai, *©*{fc« (SS:^*) 
iicosi^Mt^^o ^^Tfl cos 

SSiRsin (9 <D5 :r --^^ROM^1#tt^-ti'T^ < J:^o ceo 
*J(S0!lTJ4Att*© 3 6 0fiKW*t2 0 4 8^S»J$n, 
2 0 4 8i(?)I$ (^-^) *«ROM^#JW*nT^ 
0U^L«7KlxX0 (n) =0£J&£t-££:cos 0° 
= 1 ^tr-^^ROM*6ffl*3n, SfcTKUX 
0 (n) = 5 1 2 ^}t^-r^i:cos 9 0° =0*Stf 
— ^#*HJ2j£n£ 0 ROMl:M»©9 0^f) 

4 5 0a{rfflS*r^^-^gn^IE?£& (sin ) O^-^ 

Sg-TSi, sin 0° =0<D^-^*tROM^e>tB^$ 



( 
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ft. 7F1/X5 12 £*Bj£-r ££, sin 9 0° =1 ©^ 

^3 9iwj^eiH»K, z/ (z-i) -cassn 

£«#gg<h^i«&*>©T&9, Jl^MiiLTA^ft 
5b' (n) Steffi* 0 (n) I:fit5. ttJi^U/i^ 

ffoT, a' (n) £«#LT0 (n) £2&#>-2> 
^i^T^S, a' (n) ffi#A£<fe3<h (Ht»t 
iS<&£<h) 6 (n) ©i^testUc&So a' (n) © 
M&m&TZZtlZ&Q, cosl^Vr (n) CO^R 
$L$:mZ.Z>ZL£WX'%2,. £RK. 7 h* UXffl*fc#gg 3 9 
Tte. (n) WAO&XTs = 2 5 6 u sec 

SEKig^SftTt^-So 
0 (n) =0 (n-1) +a' 

(n-1) \Zl-DW!<D-y->7i)>¥mf!i(DT Y-UX&te 
To cosfl^S»a45 0Hzi:Lfc^a' « 
&©£5£iH|£Tt*3o 

Tsp 

a , - (2/Tsp) J* V s 
1 0 

lit, Tsp- 1 / a 

[0 0 17] £©5£ (1) !7-UXj$i$c©:&3£:ig© 

ffl§n. ^^R^»a k ©5<C£^fC*To 
[0 0 18] 
[&2] 

I a k cos n w t . 

2 K 

a k - ( 1 / jt ) J* y (x)cos nxdx 
K 0 

[0019] m i ©«#§g 3 3 s/^pt. tceapisc-c* 

tiK, Z (Z-l) fcfc*. a, ©ffi«A*/«-SfVs 
icosl^Vr i Cut. 
Vs = Vmsin (co. t +0) i;U dftSSt (1) 

a, = Vmcos 0 

tJtcO, a, «, -f4ffl^©sfe?£M®:i:/j:SC:<h^A^ 
•So J^T. tiffins 9 0°. 0 * , 180" ©R$© a, 

©«#ij£*-r„ 

[0 0 2 0] 0 6 (A) (C^f A#«-5tVs (t) tH 
6 (B) KStcosOTVr (t) ««*Tf 
9 oaoffifflHSr^-rS^ffCtt. m©SS»gg3 2©tB 
2>V0 (t) ifim§ (C) KjR-r.fc3K:SaMfc2<o. CO 
ZESiSii^D, 116 (C) ©S3¥tB?JV0 (t) £0?5> 
S 2 TtST^W^Lfetti^a, fcfcSt&S. ■ 

[0 0 2 1] AM^Vs (t) tcosf^Vr 
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a' =2 0 4 8Ts 5 0 = 2 6. 4 4 

tfJigcDe (n) CDitKS^Ts ^ffift(C0 (n-1) K 

2 6. 4 4&JPAT^< 2 0msec (1/5 0Hz) 

ate (n-1) \3.&Wt-'5><D— 

$i52 0 4 8tS5. a' *2 6. 44i0^<ttl 

tf. 2 0msecJ;0*9IC 0 = 2 0 4 8 fc& -SCOT. MWL 

mm<1S.Z. a' S2 6. 4 4<fcD/h3<Tft«. 2 

0msec i0^l:e = 2 0 4 8(;W©T. JSifc&jWg; 

10 [0 0 1 4] Sgl©3g3r#&£bT©lgl©i|i3¥g£3 2 
ttA^^Vs (n) tcosl^Vr (n) <h£St»: 
VXVs (n) • Vr (n) cotH^VO (n) 

[0 0 15] fgl©«#^&£LX©«#g§3 3tt, £ 
1©**S3 2©tn;>j£S£«#LT:&©5£ (1) 
-5fc©T&£o 

[0 0 16] 

Hfcl] 

{ t ) • cos w t d t ( 1 ) 



(t) i!i«H7 (A) (B) fc*-r«k5tPI— fflftftB. 

teffiOW^fctt. fgl©5H*gg3 2©ffi?}V0 
(t) iig]7 (O icsti5CW»2w„ £*ru 
^h«tf«*©IE$Mft£&D, £ft£0~2 7cKf«mfSl 
©«#S3 3TH«»l^a, I1H7 (D) (C^f 
<fc -5 telEOffl (cos fl|#0«^:«[*t 1 ©*^«A^7# 
30 ^©l«Vm) 

[0 0 2 2] A^fa^Vs (t) tcosffVr 

(t) ti>m8 (a) (B) iz7x-r£v\zm*\zm%u&i 

**BI— ■ca»«©*-&lcH:, Hil ©§HJ?§§3 2©tn^V0 
(t) ttg] 8 (C) Ka%TJ;-5lC««ak2 co„ £*L, ft 
^^©ZEKKt^-S. fcT, 0 8 (C) <DW.Wf% 

mi<om^z 3t?o~2 TtKwcsw^-rsi, as 

(D) IC^T ft©«©tU^ a, **#sn4. fc*, A?J 
{g-ifVs tcosf^Vr t©mi:«»OW^5 

M^$Lvmm<o®.nm&nmmzmt\st£W>-&\zu. 

40 Sl©M3 3 0(tl^tta, (n) Vmcos (2tcA 

ft) tfto^WMfc^t-rs. 

[0 0 2 3] A^Vs (n) tcos fl-^-Vr (n) 
t*H6 (A) (B) fcjR-TteffiSS 9 oa©m«MKJIB£ 
LTa, ©MSr^tiR^^-arSfcaitttc o s r-^ 
^^E U 3 1 ©S^tHLjgft (fflttft) Si*fFr*&Ba« 

*^ig^jT«a, &Bmmzm\zTz>fctt>\zmM 

(PI) ffl«g§^^fflT5o S2WfStLt 
©IS2©«#§£3 4«/t;UX€igM^cK, p Z/ (Z- 
50 1) T^$ft5»«^ffl^§g-C ! S.^T^&^*ffi«TS 



( 7 ) 
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a. m 2 (vmwm 3 5 \$i£&mm&-c& 

[0 0 24] ffi 2 ©«#^Jg:i LT©«#§g 3 4 « a, 

jmnnwfcseffci/fcw^ (vr tvs tcjasfkft*** 

Af (n) =A f (n-1) +K, „ 

cioiC (2) ic&i^ta f (n-i) \-£i-ome>D->7 

U>yi*&©S§2©«#»3 4©m*JTfc9, K.. • a 
, . (n) «5tfiE©a, CDffifcy-f >K,,**J|[Ufc*>0 

a, JtffcftoT'bA f (n) IP*. A f fiMffcfrS&H 10 

JS*fcfc*. > a, ^*©B#©IS 2 ©«#§§ 3 4 COJdbJ 
flAfttArtflWVs (n) O^ftffl&ft f ££2fgft 

[0 0 2 5] IS 2 OftJIC^at UTOftffS 3 5 ttffiffl 

PPom^i^ciitjT^s *>©-?& iJccDsS: 

a, p (n) =Kpp - a, (n) 

W"6, fg2©«»:gg3 5tt^l©TO3 3©W7ja, 
(C^Kpp$^Lfc#^W^-r-5. t£oT, 0 4CDt£ 20 

mmm m& t n u «t 5 k , n © it^nAftn « 7 ^ - ha- 

y & ©Sjttt i jfcstt * -5 U S ttfc L T V » 
S„ 0 6C^Tt*fig'Ctta 1 ,««iifeS. cos 

mnw (t) co^KScRt;{i;:ffltttfiaibfc^2CD|R^ 
H3 4©t±i^A f ty-f >**S3 5©aaa,.fc«fc-3 

a' (n) =A f (n) + a, „ (n) 
(4) 5£©a' (n) «HSt^ttlT7Hl/Xffl 

wmzttmLfcmm-zT vuxm^e <n> *w^-r 30 

•So 

[0 0 2 7] «9M«[Rff-f»9B&« 3 8 tt, A^«^ V 

s (t) oa*ttH«ftf tn— xttifi^»aiip«««c 
($y*.«5 0Hz) f o *7R-rfi^*»*-rs"bo-T?* 

-So 

[0 0 2 8] 04OT¥»©s inH»&C*^s i 
nf-yWtU4 1, fSS3©?Hff#§4 2. «3.ffl»» 
ig4 3. ^4cDft^§§4 4, Sf?3©;(jP*:gg4 5. IS 4 © 
*Qffli4 7. S4)qjftftA^fg^4 8, Xt*jf§2©7 
H 1/T.ffl«^#g4 9 tt, Ji^fr© cos W»ig^i5W« 40 

cosT-/;wiij3i, miomnm3 2. 11© 

«««3 3. IB2©S3fL§g3 5, g?l©;!)P|jt§§3 6, SB 
2 ©iPlfig 3 7 . £l|tH&$cflre»£8 3 8 . Rtfgf 1 
©7H UXfflfftftgg 3 9 £-£ft-enH«fc»HB*:firr* 
*>OT$5o BP*, T¥#©s i nffefJffll§gteff!3©i£-» 
g§4 2 cd— -ft<D\+)%:c o s 5^— y;u^^eu 3 1 ©tH*) 

tl/TW^. *3OUnJ|C»4 5fcJB2Oa4i«3 4 0!) 

4 6 *B»tfcja7?±^0 cos ftJ»Siffi*U ^© 
tettc o sftH»S§i:S0|«fc:n— fot, si 50 
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■C^«*^Ktt*©SC (2) »-flf-58LSS£frT*J:5 
a, (n) (2) 

2 0 4 8TS =1. 9 0 7 3Hz«W5l«Sc**i*< & 0 . 
a«5 1. 9 0 7 3HzfC&3. A f i a, , i©iPlMta* 
fiO*-&««iRSfca«l. 9 0 7 3Hz{gTU 4 8. 0 
9 2 7Hzif.cS. fcfe, 1/2048 Ts=l. 907 

3 WA<D «t 5 bTsfcg) 6> n5 „ 
A f + a, , = 1 

Mttta,, = 0T*5*^A f = 1 
A f / (2 0 4 8. Ts ) 
= (2 0 4 8. Ts ) 

±Mri*e>lKS^&J:3£&:fca»ffc5 OHZSr^ktc c o 
sll^Vr (t) ©«*»oS±Ta*-5Ci*»?niEfc 

[0 0 2 6] JB 1 ©SPjf^&i hXW> 1 RtfJf? 2 ©})P3? 
g§3 6, 3 7fl«ttttSftTV>3. fBl©JHJW3 6tt« 
#§§3 4©UJ^)A f i»»»3 5©m^a, P SiP»:b, 
»iaS^«^S#*t>OTfe*. fS2©#P*§§3 7teff 

i 3 6 <Dfo-h iz&mmm^mn^^ 3 8 ©a 
^jfo i&aniru i*c© (4) sc©H«[ifcie^«^*» 



(4) 



+ f0 (n) 
nft«gg©|*ITc o s 

[0 0 2 9] ffiA)i»fi^4¥giLT©s,i nr 

-ijom^u 4 la. iEK«m^ (y-^) *^bfc 

t)OT*-DT, S2©7 PU7fl«^»4 9 ©7 h* l/X 
t%fe\Zfti>-Cs&&Wimn s i n 2 tc/3, t £tH7j«-*f i 
LTHi^-rSfeW-efeO. 7 H^Xtt^©a«?r^A.S 

[0 0 3 0] S3ffli^gtLTCfIS4 2ttco 

^•is i nr-^Wt'J 4 l*^#^ntlil7Jtt^i 
<£r»*LT^l©m»:g|3 2<Dmt>tmmtZ\*im$:&tS 
W**#5t)©T*5. ^C*3, 7-f>4 0O#IMH 

[0 0 3 1] ^3©»^^iLT©W^i§4 3tt, IS 
l©it#g§3 3in«fe»^ffl31S*ff84 2<DVAf}\Z 

[0032] m4(omw^mthr<Dmnm4 4tzmft 

Sr^fe-Sfe©^^-?), 
[0 0 3 3] ^2©SP*^aiLT©JP*gg4 5 tt< fg 
2©»#g£3 4©W^JA f i^flEgg4 4©ta^j (fefflfft 



( 8 ) 
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a,, *»-5fecDT*-5. S£oT. f& 3 ©APffgg 4 5 Rtf 
[0 0 3 4] El4©|S|$Ht;|H]g&9 attHTlt ffS 3 © 

*Sf4©ira««4 7ir4K*&Lfrtr>r, gis&^xtfgi^ 
nb*ij»4 6T?iFjEixT{MW-6.-gi«a*jtat9ie 

fl-tffl»»4 6©M7f 5 0O»jSatti0Jf*4 5 

ia«j|c*RtbT©«uic»5 1 cants n*cfr»*. x-r 
■y^s o «h 3 <Dffimmm$kmi%m%.{B\® 1 .1 a©tt)?j 

TfiSfflStt, slnf-^tU4l!ii^ffl*^t5 

J13»c«^ <h © * R* fc Jg & b *»:* > fc fc 

5£[SS& 1 la(i!5 C^T<fc 5 C^ffllHlSS 6 0 £2£HS 
ttJEE»6 1 ttE3^^^6 2 t*»6j*S. 20 
OSS 6 Ott0 4©«2©«£ISI&3 4fcJ*ffi£*lT:fe 
0. ««»ttIE»*teA f ©IftttttSttU-f*. n>/X 
l/-^6 2tt|g*HitlQl&6 0©a*i3SJp«E«6 1© 

mzmmmm^tmti^±v. B4©x-f7f 50 

(cfSo «tt«:4llidi^ttHS^«»c#-^%^s 3 8 
©SfMtfO SP^a^Cl^MiAAMSti: 30 

[0 0 3 5] El 4 <DMW-M$& 51H1 1t>7 P U >t/mffl 
[0 0 3 6] US7^52tt mi 6\Z^T£olzJE<D 

mmm+fa t^mmm- fa iix-mm^cmjEmum 

n-flcWPBU^fa Xtt- f a ©flWUtiZ/Stt*. ft 
#•§§5 3«U57?5 2©W^4f*^-r-2)%)©T-*-3 
T. ^©W7]«^3©5f)P»:^giLT©^4©iDffg§4 
7iCjHe,ns„ ftis. MISttfa . - fa ^A.^z.t 

[0 0 3 7] g|*ji*R«g|*^biW 1 W»4 6*»6»e> 

nrcmmis .tutmwLikmmis^m 0 urn 3 ©mat^&i: 

UT©»4©Jn*»4 7fc:A?jU ^2©S*M«^« 
#58^»4 8^6»6tlfcanajai««c«^f0 (Cijp|££ 50 
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tt5. SS2©g2p^iS[$:«-!t5g£§§4 8«fgl©S*P« 
$Eifc:«-5§fg£ig 3 8 tm— vmtfcWc f 0 (5 0Hz)'©j# 

^&**sss£-r*t>©-e»5a»s, siMi2<DSf 
4 8 *#^T^-rn^— ^s^ffi-r-s C t 

#T?£-5. flPJ?i§4 7 ©tti^tes inr-^W : &iJ4 

«#1§3 9 tH*a*iEStt*t(©Tf*D. ttlJHM 
7©ttl*l:S^Ts lnf-^Wt'J4 1®7t { l/ 

[0 0 3 8] g|*a*]fe^|*nUfW»8S4 6 0D 

®jfls£0 9~EI 1 8*#flBL,TK8-f*. 0 9ttA^M 

ffi^ffl^ t m -h m »&m* t © tt turn fo&m * 

[0 0 3 9] B4©g|S&*Rtf3l**1.UlH*»4 6© 
tfiLT, fcL-X-f 0©&©ft!l»gg4 6 a£EI 

1 0Cwti5CRftSi, «»**6^*/3*»BI 1 1 fc 

[0 0 4 0] 1211 2 (C^T<fc'5tCX'r>y9 1 5 0© 

tt)^Slcn-/1X7'f;P? (LPF) *t9:ttfe?l€-jA*- 
RlX9l*^LftHlf»4 6 bfttttt-Si. Bl3fca?t«t- 

•5 & * l x^t -r a m. &Mftm 0 i>m *> n 

-5. L^L-, 0f5t©«JS»*#-5*-C©H»TBKFM^S< 

[0 0 4 1] El 1 4\tm 1 2©n-/N°X7-f;P^ 5 6 £ 
^Lfc^'f 5 6 a**-T-SBI€)i*R^I$^L 
fMfP§§4 6 c *^-r„ i:TfflD-/U7l'M5 6a 

^nmmiz^omn^s 1, »^g§5 3, &rxiii6ig 
S&5 4©^{cy< >ki , K2 *#jrr*iBiRtfiB2 

©^§§5 7. 5 8»«nTW. I14CMW 

4 6c t*3^T« 1 -y->yj >yjwsgTs tttc^aa^ 

fr$ns©T, HI 3©/3ftftWWKit*Sli-aWtt*« 
#e>*l-5„ L^L, Ell 4l:*HT%/3 ttHi^WtCitA 

[0 0 4 2] EI 1 5 itm 1 4 U 5 y > 5 2 
t|^HIICf=j-aPb^:fc©T*-5. Ell 5©g|^2.*Rt/fg| 

3 (n) =K1 • a,, (n) -K2 • 0 (n-1) + £ 
(n-1) 

01 5©'J 5-7^5 2\t±W.B (n) ©j£©Kl - a,, 
(n) -K2 • 0 (n-1) ©*#2& fa RTJt- fa 
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T35iJ|®T-g>o 01 5©fH#P§§4 6 dfC*3^TU5>>^5 

UTcnzx&^tf d©xw )[s?m.n<DTctb, a,, 
(Af) ©Sft^fflM»c/3 te^^-r, |w|W«#fc*a^ 

[0 0 4 3] tZ.X\ ***S0>J«$iJffllgg4 6TttEl4S. 
#01 6C^-TJ:ptl21 1 5CDy-f>Kl , K2 #t-£-tt 
?ni tClSc^StlT^So iiniC^D, 016-CBU$ 10 
■y^5 2^W£LT^&^B#t£a,,=/3<h&9, JliSifc 
*&IE*iHHiE a, , ^iS»»^fii3 i LTinSffftbtt 

[0 0 4 4] 01 7\imm\ l 3&Wft1blZ7>'fy 1 ?5 

£ a ©:*>R#©MJl«»{i^©Jif K&SfiPIS JimSfcffllE 
JfiHf ali^U S-y^5 2©ffflJ|g«fa J;HAt^i 
tO — t 1 , tl~t2> t 2 ~ t 3 © 1 -tf->:/ 

•So IP^j3 (n) = fa+/3 (n-1) ©tti^ff^tl 
S. U 3 -y ^^KSffl t 0 ~ t 3 IC*3^-5#©«>^t*M 
ftftlfnfa T»§Ot, t 0 ~ t 3 fflmcD-aiSilS« 
H9©3«#te£ra«tei4llH£fe*. t3 ftHousy 
^*»fWBIBICf4*|jat^lta, , 13 

[0 0 4 5] 018 tt«l^.«X*«»«C*«-f 3 
©W7jJ^&$:£ 0 fe*«fc±#bfcfc*IC<W»li.4 6 © 
X-f -y^5 0©J*jSU&;l-7te:L, »^Cb**>teLfc 

(|W$83l£fl-b©:»-&) ©Klf^S^T. £©»•&{:: 30 

«. to ~ t3 <DV5.y?mfcmmzm$L®.mfcm0& 

lU->^U>^«JBTs fttfattTU 0=-fa + 

a (n-i) cfiEia^aift&n, **pras[&§s£g§3 

KificK. ifcUSy^^lffffllllfctt, 0 (n) =- 
/3 (n-1) +j8 (n-1) 0 (n) =0T5I 

[0 0 4 6] JS««c3E{t*fc«-r-5U3y^«IRItfa 
teW J; o ICtfeJ&t* C 0 ifi 1 ©B# 

oa**«{k*tt, wwicTse/ (z-i) -cs^ti 40 

se£2 5 6 Msec, s i nCf-^S$2 0 4 8 tLfc 
R#, 1/(2 0 4 8 Tse) = 1 . 9 0 7 3Hzt?S.S„ £ 
fc. »»*5.3©tHjtHaBTs #2 0 msec /3 
AU^tTSt, *CD*ftjS*tt (1. 9 0 7 3Hz) / 
2 0msec =9 5. 3 6 5Hz/sec <h&-5 0 SE^T, M 
mkmt&S&iO. 5Hz/sec tLtnat. fa 

fa = [faflWI[«fl:i/ {1/ (sin 5*-^*- T 
se-Ts)}] • [0. 5/9 5. 3 6 5] = 5 2. 4 50 
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3X1 0' 'Hz/sec 

[0 0 4 7] El 1 9tem3<Dmmmfe®&l 2aSV7 

7 7"7 1 \Ztk-?£ 3t'JSy^5 2 OX^O|ft*fttA*«l 
K1* fa et±*>S^*«^-r«. 7srrv~fl 1 TYE S 
WtU^^#e.tlfce.Xx ; >'7 P 7 2T?'J5y^5 2 ©ttJ^J 

flMfcU i3©X'f -y^4©^0«lx.*^iJif 3„ X-r-y 
:/7 ICtH^DJSNOO^Cinri/T"? 4?A*fifi: 

fC«XT-y^5 5 (C^-r<fc5(C^«3LTV^C<t*^f 

tl^ttWABB 3 ©X-f <y ^ 4 OflJtftffFirW^ t UT 
ffifflT-So X?--y^7 4 Tffifflrn#*#V» 
NOOffl^a«#6ftfc»l:ttXfy7 r 7 3T#RIJllSj* 

[0 0 4 8] ±m^wzfrfc£5\z&mffi.Mte#i<Dm 

(f ) «H»f«^^«ia: U5'^5 2 ©MKffi f a 

(□) J««Sc^{tM&£ U 3 <y * 5 2 ©fWfiffi fa © 

(A) **iilDff£*fffc^*SttfliLT^«cOT?. 7 
X S^l7TC9MWt&5„ 
(-) xyS?<ftW«<S*J^R»=S:*©T, y-fx'tcj; 

[0 0 4 9] 

(2) ^as#ij-ettia4o*»jisttflB*t«:^«cv» 

T, l-£©T-f ^Dn>tfi— ?\z<i:-DTm#MiSmi' 

( 3 ) 0 2 ©< >n-^fflPl@lE& 1 3 -j&)vm 
»-CJBrit-ra«-&tt, B40D/A«i*f5 5«t<C 

[0M©ffi*&§ffl] 

[Hi] «e*oft«««s«-ryp?/^HT?*s. 
[02] HioR^tiatts^-r^Dy^Bi-e**. 

[0 3] *58M©*Jfi«fc«to-5««*«*a%-r^Py 
^0T*S. 

[04] 0 3©|Bl^{tlfiie&^^-rXn-y^0T$.5 < , 
[0 5] 0 3©^&^cS»«^llgS^^-r^D-yi'0T- 
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[06] A^]f^i#m^i^9 OS©fitit^tt 
5tg-&©Vs (t) . Vr (t) V0 (t) . a, £ 
7 ^ D ^« JBTST »»H T» 5 . 

[0 7] \t}mm:&mmnttfmm<vM-&<vvs 

(t) . Vr (t) . VO (t) . a, *7±u{fViM 
(t) , Vr (t) , VO (t) , a, *7^-n^«ffi 

[0io] ;w y^o*©wwi«S7K"rig»Bi-e»*. 
[sin 01 o«o«fflis©u*s^-r«»iaT?»-5. 

[012] *<y^£:M;i^©fcj»8g£;S?-:/ny£ 



20 
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[0 13] 01 2©««C(U^iSwtW!?*5. 
[014] 012©7-f;^$»LfcW^iT^ 

[015] B 1 2 ©7-f M*S»b&9JOijl««S 
-r^D-yi7 0T-fe?) o 
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